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SCREEN PRINTED RESIN FILM APPLIQUE OR TRANSFER 
MADE FROM LIQUID PLASTIC DISPERSION 

. FIELD OF THE INVENTION 
This invention relates generally to resin films and specifically to sheet feed 
5 processed resin films. 

BACKGROUND OF THE INVENTION 
Appliques and other design articles are widely used for a variety of decorative 
applications. Appliques are generally design articles, such as patches, that are adhered or 

10 fastened to a substrate, such as a textile. Processes involving embroidery, screen-printing 
and flocking, conventionally manufacture Appliques. 

Embroidered appliques are made by stitching designs with thread onto a fabric 
base material and then cutting the applique out of the material. Later stitching can be 
added to the edge of the material for a more finished-looking product. Examples of 

15 embroidered appliques are disclosed in U.S. Patents 3,657,060 and 3,816,211. 
Embroidered appliques suffer from disadvantages including being expensive, labor 
intensive and slow to produce. Looms generally produce embroidered appliques. It is 
also difficult or impossible to achieve a fine detail in the designs because of the 
limitations in the stitching process. 

20 Screen-printed appliques are made by screen-printing textile inks directly onto a 

textile and cutting out the applique. In the alternative, a pre-cut textile applique, with or 
without a stitched edge, can be screen-printed. Screen printed appliques are perceived as 
being an inferior product relative to an embroidered applique because they can lack three- 
dimensionality, rich texture, brilliant appearance, and wash-fastness. 

25 Flocked appliques are made by screen printing a flocking adhesive onto a 

substrate, applying flock fibers to the adhesive by vibration, gravity or electrostatic 
discharges, drying the flocked adhesive, vacuum cleaning excess flock fibers from the 
flocked adhesive, cutting the resulting applique into a desired shape, and optionally 
stitching the edge for a finished look. 

30 There are two methods of applying flock to a substrate. The first method is 

referred to as direct flocking, and the second method is referred to as flock transfers. 

In direct flocking, the flock is applied directly to the substrate that forms the 
finished product. Usually wallpaper, carpets and decorative elements of garments are 
produced in this manner. An example of direct flocking is found in U.S. Patent 



WO 03/031083 PCT/US02/31719 

2 

3,793,050. This particular direct flocking method allows the use of different color or size 
of flock in the same design surface to be flocked. Each color of flock is passed through a 
screen that restricts the color to the desired part of an adhesive layer. A multicolor flock 
design is thus obtained on the surface of the substrate being flocked. 

Multicolor direct flocking can have a number of disadvantages. It is an exacting 
procedure with many variables to be controlled requiring specialized flocking equipment 
and an environment that is controlled for relative humidity. During startup, many reject- 
quality articles may result as the process variables are adjusted by trial and error until the 
desired result is found. Further, if the article to be decorated has an uneven surface like 
many textiles, then density of the flock, control, speed and the quality of the finished 
design, i.e., sharpness of lines separating colors, vivid images, etc., can be adversely 
affected. 

In transfers, the flocked design is bonded in reverse to a release sheet by means of 
• a temporary release adhesive coating. The flock can be colored with different color inks 
and coated with a binding layer and hot melt adhesive in a desired reverse image. The 
transfers are applied to articles using heat and/or pressure. The release sheet is then 
peeled away leaving a finished decorative design. Examples of transfers are described in 
U.S. Patents 4,810,549; 5,207,851; 5,047,103; 5,346,746; 5,597,637; 5,858,156; 
6,010,764; 6,083,332; and 6,110,560; in copending U.S. Patent Application Serial Nos. 
09/548,839; 09/621,830; 09/629,746; and 09/735,721; and in EP 0 685 014. 

Various techniques have been developed to produce flocked transfers. The 
process of U.S. Patent 4,810,549, for example, forms a design by screen printing a 
transfer release adhesive onto a primary carrier, screen printing successive colors of flock 
onto the transfer release adhesive in desired patterns, screen printing the protruding tips of 
the flock with a water-based acrylic binder (40-60% water), applying a nylon polyester 
hot melt adhesive to the acrylic binder, and heating the design to cross link the binder and 
the adhesive. The process of EPO 685,014 first applies a base layer of plastic sheet 
material to the entire surface of the primary carrier, second selectively applies an adhesive 
to regions of the base layer through an image screen, third applies flock fibers to the base 
layer through the image screen, and finally high frequency welds the base layer to the 
desired substrate. 

Flock transfers and the conventional methods for manufacturing them can have a 
number of disadvantages. First, the transfers are relatively expensive to manufacture 
and/or difficult to manufacture in high volumes. Second, the manufacturing methods are 
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relatively complex and require a substantial capital investment. Third, the transfers 
require the release sheet to remain in place until after cooling and solidification of the 
adhesive and application to the substrate due to the poor strength, of the permanent 
adhesive layer. Fourth, the manufacturing methods require undesired, flocked areas (like 
5 the center of the letter "O") to be eliminated by being cut and/or picked out. Fifth, the use 
of a thermoplastic (hot melt) adhesive, such as polyester, leads to problems with higher 
operating costs, greater unit production times, and other problems associated with drying, 
removing excess material, and curing adhesives. Sixth, the process of EPO 685,014 
requires (in addition to the primary carrier) a plastic base layer to support the resin film. 
10 This process is undesirable in that two separate layers, namely the base layer and 
adhesive layer, are deposited rather than the single layer. 

SUMMARY OF THE INVENTION 
The process of the present invention generally manufactures transfers such as 

15 appliques by applying, particularly by screen printing techniques, one or more adhesives 
in one or more overlapping, desired patterns on a release adhesive located on a primary 
carrier. A desired decorative medium is applied to either the primary carrier before 
adhesive application or to the applied adhesive. In a preferred embodiment, the adhesive 
is in the form of a resin dispersion. 

20 As will be appreciated, an "adhesive" is any substance, whether inorganic or 

organic, natural or synthetic, that is capable of bonding other substances together, 
typically by surface attachment. Examples of suitable adhesives include high temperature 
adhesives, such as polybenzimidazoles and silica-boric acid mixtures or cermets, hot-melt 
adhesives, thermoset adhesives, and polyurethane. Particularly preferred adhesives are in 

25 the form of resin dispersions such as plastisol. "Hot-melt adhesives" generally refer to a 
solid, thermoplastic material that forms a melt bond upon heating and subsequent cooling, 
"thermoset adhesives" generally refer to a high polymer that solidifies or "sets" 
irreversibly when heated, and "resin dispersions" generally refer to a solid phase of 
particles of one or more resins dispersed in a continuous, typically liquid, phase (e.g., a 

30 plasticizer). The resin dispersion gels and/or fuses when heated. The resin dispersion can 
be water-based or solvent-based and in the form of a liquid or paste or in the form of a 
solid mixture of a resin and plasticizer. The "gelled phase" refers to a semi-solid phase, 
such as a viscous jelly-like product, or solid phase of an organic material that has little or 
no cross-linking while the "fused" stage refers to a solid phase in which at least most, if 
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not all, of the polymers in the resin particles are cross-linked. Plastisol is a type of resin 
dispersion and is a dispersion of one or more resins in a plasticizer. Plastisol is in the 
form of a liquid or paste. The resin component preferably is an organic, crosslinkable 
polymer or oligomer that, when converted to its final state for use, is crosslinked, and, 
5 after being crosslinked, is high frequency weldable. Preferred resins include poly 
(ethylene vinyl acetate), poly (vinyl chloride), polyamides and polyurethanes, and more 
preferably are a polymer or oligomer of a vinyl monomer, such as polyvinyl chloride. 
The resin dispersion can include fine particles of polymers or copolymers, as well as one 
or more of plasticizer(s), viscosity reducer(s), viscosity increaser(s), stabilizer(s), filler(s), 

10 thickener(s), curing agent(s) (such as an isocyanate), pigment(s), etc. Typically, the 
plasticizer is the continuous phase in the resin dispersion and acts as a vehicle for the 
dispersed resin and other additives. The resin acts as a binder for all of the other 
additives. The pigment, if any, determines the color and opacity of the resin film. The 
filler increases the viscosity and/or thickness of the resin dispersion film, as applied, 

15 proportionally with the concentration of the filler. The stabilizer, used when pigment is 
added, prevents discoloration of the resin film. The viscosity reducer effectively reduces 
the viscosity of the resin dispersion, which can be important in screen printing deposition 
methods. The viscosity increaser increases the viscosity of the resin dispersion. 
Preferably, at least some of the volume of the continuous liquid phase comprises one or 

20 more liquid plasticizers. 

The primary carrier (and secondary carrier if employed) can be any suitable 
sacrificial or temporary substrate coated with a temporary release adhesive. The primary 
carrier is removed from the design before, during, or after permanent attachment of the 
design to a desired substrate. 

25 Besides screen printing, any other suitable technique for applying a liquid 

adhesive to the carrier can be employed. For example, suitable adhesive deposition 
techniques include other coating or imaging techniques besides screen printing, such as 
those using a coating mechanism, design templates, imaged dies, etc., to deposit a specific 
image or full coating on a primary carrier {e.g., a base sheet). 

30 The decorative medium can be any suitable design medium or mixtures of 

different types of design media. Examples include flocking such as polyamide fibers), 
coatings, colors such as pigments or dyes, beads, metallic flakes, glitters, reflective 
materials, inks, wood particles, and glass. In a preferred configuration, the decorative 
media includes multiple, different colors of flock fibers. 
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Various transfer configurations or designs are contemplated by the present 
invention. 

In one embodiment, for example, the transfer comprises: 
(a) a primary carrier; 
5 (b) a (temporary) release adhesive in contact with the primary carrier; 

(c) a gelled and/or fused resin dispersion in contact with the release adhesive; 

and 

(d) * a decorative medium in contact with the resin dispersion. 

As will be appreciated, the bonding force between the resin dispersion and the decorative 

10 medium is greater than the bonding force between the release adhesive and the resin 
dispersion to permit the carrier to be removed and so the finished product is durable. 

The decorative medium (which is typically embedded in (or extends into) the 
adhesive) is typically contacted with the ungelled and unfused resin dispersion and/or 
with the partially gelled and unfused resin dispersion and the resin dispersion then heated 

15 to a sufficient temperature to pass through both the gel and fusing stages. While not 
wishing to be bound by any theory, it is believed that the resin dispersion, upon 
application of heat and/or pressure, will melt, penetrate and surround the design medium, 
and gel or solidify or cure to form a resin film. The resin film (or solidified resin 
dispersion) and attached design medium can be removed from theprimary carrier at any 

20 time to provide a free-form image of relatively high strength. 

A secondary (or formable) carrier can be used to facilitate removal of undesired 
portions of the design and/or maintain desired orientations of various disconnected parts 
of the design. The secondary carrier is typically bonded to the exposed surface of the 
decorative medium by a second (temporary) release adhesive or coating. The bonding 

25 force between the release adhesive and the primary carrier is less than the bonding force 
between the second release adhesive and the secondary carrier to permit the primary 
carrier to be removed without partial or complete removal of the secondary carrier. 
In a second embodiment, the transfer comprises: 
(a) a primary carrier; 

30 (b) a release adhesive or coating in contact with the primary carrier; 

(c) an activatable adhesive in contact with the release adhesive; 

(d) a gelled and/or fused resin dispersion (other than the activatable adhesive) 
in contact with the activatable adhesive; and 

(e) a decorative medium in contact with the resin dispersion. 
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The activatable adhesive can be any suitable permanent adhesive, such as a hot- 
melt adhesive, a thermoset adhesive, a thermoplastic adhesive, and the like. 

Additional decorative media can be used in addition to the decorative medium 
noted above to provide aesthetically pleasing effects. For example, a second activatable 
5 adhesive can be applied between the decorative medium noted above and the second 
decorative medium to bond the differing media layers together. Alternatively, the second 
decorative medium can be contacted with the decorative medium and the second 
activatable adhesive applied to the exposed surface of the second decorative medium. 

As in the prior embodiment, a secondary carrier and secondary release adhesive 
10 can be bonded to the exposed surface of the decorative medium in this embodiment. 

In yet another alternative embodiment, the transfer comprises: 

(a) a primary (or formable) carrier; 

(b) a release adhesive or coating in contact with the primary carrier; 

(c) a decorative medium in contact with the release adhesive or coating; and 
15 (d) a gelled and/or fused resin dispersion in contact with the decorative 

medium. 

Unlike the prior embodiments in which the adhesives and decorative media are 
commonly applied in the shape of a predetermined design pattern, the release adhesive, 
decorative medium, and/or resin dispersion in this embodiment are applied in a reverse 

20 shape of the predetermined design pattern. 

The various processes and transfers can have a number of advantages. First, 
multicolored free-form images or designs can be manufactured inexpensively and in high 
volumes. Second, the process can be relatively simple and require at most a modest 
capital investment. Third, the precision of screen printing permits adhesive to be applied 

25 such that portions of the design are easily omitted so as to be free from cutting or 
trimming operations. The ability to create voids in the finished design where desired not 
only eliminates subsequent cutting and/or picking out of material to be eliminated (like 
the center of the letter "O") but also saves material and money. This is especially 
desirable where the design has multiple disconnected parts. This ability also permits 

30 novel design configurations, such as designs where the resin film or substrate is exposed 
as part of the overall design. Alternatively, part of the resin dispersion can be left 
exposed and the dispersion then sprinkled with or dipped into a design medium to fill the 
exposed area of the resin dispersion. The exposed area can thus be used for inclusion of 
different types of design medium materials (like textiles, holograms, glitter particles, 
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beads, etc.) incorporated into the finished product to create interesting, mixed media 
looks. Fourth, an adhesive powder is not required to be placed on the side of the design 
to be bonded to the substrate. Fifth, the free-form image produced by the process can be 
much softer and have richer coloration than free-form images produced by other 
5 processes, such as those using inks for coloration. The amenability of the process to a 
multicolor direct flocking process permits the creation of multicolor flocked images. 
Sixth, the free-form image can have a sufficient tensile strength for handling 
independently of any carrier or substrate. Seventh, the process uses a resin dispersion, 
rather than a resin film plus a thermoplastic (hot melt) adhesive, such as polyester, during 

10 screen printing. This eliminates cost, time, and many problems associated with drying, 
removing excess material, and curing adhesives. A resin film will be a more 
homogenized and less expensive finished product. Eighth, the process does not require 
(in addition to the primary carrier) a base layer to support the resin film. Various 
embodiments of the present invention apply (such as by screen printing techniques) the 

15 resin dispersion directly to (and form the resin film from the resin dispersion in) only one 
or more discrete portions of the primary carrier that are typically in the pattern of or the 
reverse pattern of the design, depending upon the process configuration. When the resin 
dispersion is applied and fused with high frequency energy or welded, there is preferably 
no polyester, plastic, or other type of polymeric film (such as a polyvinyl chloride) film) 

20 already in place on the carrier. Rather, the resin dispersion is applied directly to the 
release adhesive on the carrier. Ninth, the fused resin formed from the resin dispersion is 
weldable to substrates, such as textiles, using high frequency energy. 

These and other., advantages will be apparent from the disclosure of the 
invention(s) contained herein. 

25 The above-described embodiments and configurations are neither complete nor 

exhaustive. As will be appreciated, other embodiments of the invention are possible 
utilizing, alone or in combination, one or more of the features set forth above or described 
in detail below. 

30 BRIEF DESCRIPTION OF THE DRAWINGS 

Figures 1-8 depict embodiments of a process for manufacturing resin films and 

applying resin films to a desired surface; 

Figure 9 is a side view of the primary carrier and resin dispersion as formed in 

Figure 3; 
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Figure 10 is a side view of the primary carrier and resin dispersion after flocking 
as shown in Figure 4; 

Figure 1 1 is a side view of the primary carrier and flocked resin film after fusing; 

Figure 12 is a side view of the flocked resin film after removal from the primary 
5 carrier as shown in Figure 5; 

Figure 13 is a side view of the flocked resin film being applied to a substrate as 
shown in Figure 6; 

Figure 14 is a side view of the flocked resin film after being welded to the 
substrate as shown in Figure 7; 
10 Figure 15 is a side view of an alternative process embodiment; 

Figure 16 is a side view of another alternative process embodiment; 

Figure 17A is a flow chart of yet another alternative process embodiment and 
Figures 17B and 17C are cross sectional views, respectively, of an intermediate and a 
product of the process; 

15 Figure 18A is a flow chart of a further alternative process embodiment and Figure 

18B a cross sectional view of the product of the process; 

Figure 19A is a flow chart of yet a further alternative process embodiment and 
Figure 19B a cross sectional view of the product of the process; 

Figure 20A is a flow chart of yet another alternative process embodiment and 
20 Figure 20B a cross sectional view of the product of the process; and 

Figure 21 A is a flow chart of yet another alternative process embodiment and 
Figure 2 1 B a cross sectional view of the product of the process. 

DETAILED DESCRIPTION 

25 The manufacturing process of the present invention will be described with 

reference to Figures 1-14. Referring to Figures 1 and 9, a primary carrier 4 having a 
release coating or temporary release adhesive 6 on at least the upper surface 8 is placed 
onto a screen printing press 12 with the release adhesive facing up. 

The carrier 4 can be any suitable transfer carrier, such as dimensionally stable 

30 paper, processed paper, plastic film, resin sheets, and metal foils. Depending on the 
desired effect and the sheet materials employed, the carrier can be transparent, 
translucent, or opaque, but is typically transparent. Typically (but not always), the 
primary carrier is a discontinuous sheet as opposed to a continuous sheet on a running 
web line. 
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The release adhesive can be any adhesive that has a relatively low bonding 
strength with the resin film (as is commonly known for stickers or pressure-sensitive 
decal media). The release adhesive may be applied in the form of a solution or emulsion, 
such as a resin or a copolymer, e.g., a polyvinyl acetate, polyvinyl alcohol, polyvinyl 

5 chloride, polyvinyl butyral, acrylic resin, polyurethane, polyester, polyamides, cellulose 
derivatives, rubber derivatives, starch, casein, dextrin, gum arabic, carboxymethyl 
cellulose, rosin, or compositions containing two or more of these ingredients. Preferably, 
the release adhesive has a sufficiently low surface energy to enable even coating of the 
resin dispersion (applied in the next step) on the release adhesive. 

10 The release adhesive may be applied on the carrier in the perimeter shape of the 

desired design or without regard to the overall design desired. The release adhesive may 
be applied by any suitable technique such as, for example, by applying the release 
adhesive with rollers or spraying the release adhesive. 

Referring to Figures 2 to 9, a (liquid, semi-liquid, or semi-solid) resin dispersion 

15 16 is screen printed (through an image screen) using a screen printer 22 onto the upper 
surface 20 of the primary carrier 4 using known techniques. As can be seen from Figure 
3, the resin dispersion 16 is typically applied in the perimeter shape of the desired shape 
or design (in plan view such as the shape of the NIKE™ logo in Figure 4) to avoid cutting 
or trimming of the resin dispersion in later stages of the manufacturing process. 

20 Alternatively, the resin dispersion can be deposited on the carrier 4 by other techniques, 
such as spraying, extruding, and/or application through an image screen or template, that 
place the resin dispersion into distinct (discontinuous) image areas (as opposed to an 
overall (continuous) coating) onto the primary carrier. 

The resin dispersion can be any resin dispersion that will produce a resin film after 

25 fusing having desired characteristics. Considerations in formulating resin dispersions 
include screen printability, desired softness, desired thickness, color or other special 
effects (inclusion of glitter particles for example), acceptability and permanent adhesion 
of flock fibers, wash fastness, tensile strength, ability to be formed, welded and cut with a 
metal die in the high frequency field, and satisfactory adhesion when welded onto a 

30 desired substrate. To provide a high tensile strength, the resin dispersion typically 
includes at least about 0.1 wt.%, more typically at least about 0.5 wt.%, and even more 
typically from about 0.5 to about 2.5 wt.% of a curing agent. 

Because the resin film (after fused stage) is preferably self-supporting after 
removal from the primary carrier and able to withstand handling by customers, 
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production personnel, washing/wearing, and/or machinery, the resin film (after fused 
stage) typically requires a minimum tensile strength. The resin dispersion should be able 
to form a resin film that is reactive to high frequency welding. As will be appreciated, the 
gelled and fused resin dispersion or resin film could be applied to a substrate by sewing, 
5 stitching or other mechanical application. Typically, the resin film will have a tensile 
strength similar to that of commonly available calendared, cast, and/or extruded films and 
greater than tensile strength of PLASTISOL™ transfer ink films. Preferably, the tensile 
strength of the resin film is at least about 500 psi and more preferably ranges from about 
600 to about 1,000 psi. 

10 To realize this tensile strength, the thickness T R of the resin dispersion 16 (when 

applied) preferably is at least about 6 mil, more preferably ranges from about 8 to about 
25 mil, and even more preferably from about 8 to about 12 mil, and the thickness of the 
(gelled and fused) resin film preferably is at least about 2.5 mil, more preferably at least 
about 4 mil, and even more preferably ranges from about 5 to about 20 mil. 

15 The resin dispersion should also have a sufficient density (or average molecular 

weight) to be (highly) reactive to high frequency welding. Preferably, the viscosity of the 
resin dispersion ranges from about 20,000 to about 5,000,000 cp at 25°C. 

Preferred resins in suitable resin dispersions include vinyls, such as plastisol 
(which comprises a polyvinyl chloride resin), urethanes, nylons, acrylics, acetates, and/or 

20 olefins. "Vinyls" refer to a compound including the vinyl grouping (CH 2 .~CH~) or a 
derivative thereof; "urethanes" to a compound including the grouping CO(NH 2 )OC 2 H 5 or 
a derivative thereof; nylons to a compound having the grouping -CONH or a derivative 
thereof; acrylics to a compound including the acrylonitrile grouping or a derivative 
thereof; acetates to an ester of acetic acid where the substitution is by a radical; olefins to 

25 a class of unsaturated aliphatic hydrocarbons having one or more double bonds; amides to 
a class of compounds comprising an acyl group (-CONH 2 ) typically attached to an 
organic group "R", where R can include hydrogen, an alkyl group, and an aryl group. 
More preferably, at least most of the resin is a vinyl polymer or oligomer, a urethane 
polymer or oligomer, an acetate polymer or oligomer, an amide polymer or oligomer, and 

30 mixtures thereof. Even more preferably, the resin is a poly (vinyl chloride), a 
polyurethane, a poly (ethylene vinyl acetate), a polyamide, and mixtures thereof. As 
noted, the resins in the resin dispersion typically include polymers and/or oligomers of the 
foregoing compounds. Preferably, the resin dispersion comprises at least about 25 wt.%, 
more preferably at least about 26 wt. %, and even more preferably from about 25 to about 
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35 wt.% of the resin. The remainder of the resin dispersion is primarily composed of the 
plasticizer (which typically is from about 30 to about 40 wt.% of the resin dispersion). 
Typically, the resin dispersion includes no more than about 45 wt.% of the other additives 
noted above. A preferred resin dispersion is Rutland Screen Printing Plastisol™ 
5 manufactured by Rutland Plastic Technologies, Inc. 

When the. resin dispersion includes polyvinyl chloride as the resin component, the 
resin dispersion can be prepared by hot mixing the resin with plasticizers and, typically 
small proportions of, stabilizers to provide a resin film that is flexible and pliable. 
Pigment(s) can be included to provide resin films in a wide range of colors, as well as 

10 crystal clear. As will be appreciated, a flexible and pliable resin film is preferred over a 
rigid resin film as a flexible and pliable film conforms readily to undulations in the 
surface of the substrate to which the resin film is later applied, such as using dielectric 
(capacitance) welding or high frequency (HF) welding (e.g., plain welding or tear-seal 
welding). As will be appreciated radio frequency welding is the process of bonding 

15 materials together by applying radio frequency energy to the area to be joined. The 
method utilizes heat generated in poor electrical conductors, such as the resin film and 
substrate, when the materials are placed in varying high-frequency electromagnetic fields. 
The heat results from electrical losses that occur in the resin film, which is located or 
sandwiched between two metal plates or bars (electrodes). The sandwich forms a type of 

20 capacitor connected to a radio-frequency oscillator. The metal plates or bars (electrodes) 
also serve to hold the resin film and substrate together during heating and cooling. The 
electrical energy lost in the resin film and substrate is actually absorbed by them, causing 
their respective molecules to vibrate, thereby raising its kinetic energy or thermal energy. 
Unlike induction heating (i.e., pre-heated bars melting work pieces together), in which 

25 non-uniform heating may occur, dielectric heating makes it possible to heat an object 
evenly throughout its volume, thereby making a uniform weld. RF welding relies on, 
certain properties of the material in the parts to be welded, namely its geometry and 
dipole moment, to cause heat generation in the rapidly alternating electromagnetic field. 
The electromagnetic energy frequency range used for RF or dielectric welding is the 

30 portion of the electromagnetic spectrum between the audio-frequency portion and the 
infrared portion and typically ranges from about 10kH z to about 100,000MH Z with about 
27.12 MH Z being a typical frequency for RF welding. Thermoplastics that have weak 
dipoles and cannot be welded by this process include polyolefins such as polyethylene, 
polypropylene, and PTFE. 
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Referring to Figures 4 and 10, one or more design or decorative medium/media 24 
is applied to the ungelled and unfused resin dispersion (which is wet and tacky) in desired 
areas by known techniques. The decorative medium is selected so as to be stable at the 
temperature of heating in the next step. The decorative medium, for example, can be 
5 flock fibers, coatings, colors such as pigments or dyes, beads, metallic flakes, glitter, 
reflective material, inks, etc. The decorative medium/media can be applied by any 
desirable technique, such as spraying, gravity, sprinkling, vibrating, and electrostatic 
techniques. 

In one configuration, the decorative medium is flock and applied by multicolor 

10 direct electrostatic fiber coated heat transfer printing such as described in U.S. Patents 
4,810,549; 5,207,851; 5,047,103; 5,346,746; 5,597,637; 5,858,156; 6,010,764; 6,083,332; 
and 6,110,560 and in copending U.S. Patent Application Serial Nos. 09/548,839; 
09/621,830; 09/629,746; and 09/735,721, all of which are incorporated herein by this 
reference. The flock can be rayon, and other types of conductive material such as nylon, 

15 polyamide, polyester, and similar synthetic fibers, with nylon being preferred. In this 
process, the decorative medium is electrostatically charged and inserted into the resin 
dispersion (which is given an electric charge opposite to that of the flock fibers). The 
technique causes the individual flock fibers to be oriented transverse to and typically 
perpendicular to the planes of the carrier, release adhesive film, and resin dispersion film. 

20 This alignment forms a desirable dense pile finish. In these processes, different colors of 
flock (or fibers) are typically applied through separate screens. The screens have a 
distribution of openings consistent with the desired locations of the respective color of 
flock fibers. Other techniques, which can mount the medium in a desired position and in 
such a way as to hold or entrap the medium after curing, can also be employed. 

25 Examples of such techniques include vibration, gravity, and spraying. 

Referring to Figures 5 and 11, the resin dispersion and attached decorative 
medium/media are heated or cured, such as in an infrared dryer, to a temperature at or 
above the gel temperature and the fused stage temperature of the resin dispersion for a 
time sufficient for the resin dispersion to pass through both the gel stage (in which the 

30 resin dispersion partially solidifies or begins to solidify) and fusing stage (in which the 
resin dispersion fully solidifies) and form fused resin film 28. 

As will be appreciated, the gel temperature or gel point is the temperature at 
which the resin dispersion starts to become a solid. The gel point of a resin dispersion 
determines how fast the resin dispersion will flash (or the liquid component(s) vaporize) 
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at a given thickness. A thinner film will flash more quickly than a thicker film as there is 
less material to dry. 

The fused stage temperature of a resin dispersion is that temperature necessary to 
completely fuse, at least substantially, the resin dispersion. This temperature is typically 
5 dictated by the resins and plasticizers in the formulation and is typically (320)(dwell or 
residence time)°F/160°C. Typically, the heating temperature is at least about 340°F and 
more typically ranges from about 320°F to about 370°F. The residence time is typically 
at least about 0.5 minute and more typically ranges from about 1 to about 3 minutes. 

As desired, the resin film 28 can be vacuum cleaned to remove residual decorative 

10 media. 

Referring to Figures 5 and 12, the resin film, after fused stage or solidification, is. 
peeled from the primary carrier 4. The resin film can be sold as a separate product for 
later application to a desired substrate. Alternatively, the resin film can be applied to the 
desired substrate during the manufacturing process. The substrate can be any compatible 
15 material, whether woven, nonwbven, or knit and of any compatible composition, such as 
plastic film. 

In either event, the application of the resin film to a desired substrate will now be 
described. 

Referring to Figures 6 and 13, foam backing 32 is placed on the substrate 36 and 
20 the resin film 28 (with attached decorative media) is placed on top of the foam backing 
32. The foam backing dimensionalizes or pads the resin film. The resin film and foam 
backing are then bonded to the substrate by any suitable bonding technique, such as 
thermal, mechanical, or molecular adhesion. Preferably, the bonding is performed by 
high frequency welding with a metal (such as magnesium, brass, or copper) die. 
25 Alternatively, the foam backing 32 can be formed from the resin film itself by 
incorporating one or more commonly used blowing agents into the resin dispersion or the 
resin film. When the resin film is fused, the blowing agent will produce a gas, which will 
cause the resin film to form an open and/br closed cell foam structure. Alternatively, the 
foam backing or blowing agent can be entirely omitted. In this configuration, the resin 
30 film is not dimensionalized on the substrate but is directly applied to the substrate. 

Referring now to Figures 7-8 and 13, after the resin film is bonded to the substrate 
any portion of the resin film that is undesirable is stripped or cut from the substrate, 
leaving the finished and dimensionalized design 40 on the substrate. The design is further 
depicted in Figures 13-14. As will be appreciated, adhering the perimeter of the design 
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segments to the substrate and not adhering the portions of the resin film that must be 
stripped from the substrate can simplify the stripping operation. A welding die readily 
accomplishes this selective bonding operation. 

A number of variations and modifications of the invention can be used in addition 
5 to the variations discussed above. It would be possible to provide for some features of the 
invention without providing others. 

For example, an alternative embodiment shown in Figures 15 and 16, the resin 
dispersion (after application of the decorative medium 60 before fused stage) or the resin 
film (after fused stage) 58 is bonded to a secondary carrier 54 having a secondary release 

10 adhesive 56 to facilitate later application of the resin film 58 to the substrate. As can be 
seen from Figure 15 the primary carrier 4 and secondary carrier 54 are located on 
opposing sides of the resin dispersion/resin film 58 and decorative media 60. The 
secondary carrier 54 is bonded by any suitable technique, such as heat tacking or sealing, 
to the front face of the design. 

15 The secondary release adhesive 56 is selected such that the bond strength of the 

secondary release adhesive exceeds the bond strength of the release adhesive 6. Thus, the 
bonding force of the secondary carrier (or secondary release adhesive) to the media 60 is 
greater than the bonding force of the primary carrier (or release adhesive 6) to the (gelled 
or fused) resin dispersion/resin film 58. Accordingly as shown in Figure 16, the primary 

20 carrier 4 can be removed from the resin film 58 without removing the resin film 58 and 
media 60 or portions thereof from the secondary carrier 54. The bond strength of the 
secondary release adhesive 60, however, is less than that of the gelled and fused resin 
film 58 and is weak enough so that the secondary carrier 54 may be readily removed from 
the decorative media 60 after the resin film 58 is bonded or otherwise attached to a 

25 substrate (not shown). Thus, the bond strength of the secondary release adhesive 56 is 
also less than the bond or attachment strength of the resin film 62 to the substrate. The 
secondary adhesive 56 can be activatable after application to the decorative media, such 
as by pressure, heat, and/or light. The secondary adhesive 56 can be, for example, a 
thermoplastic adhesive, a pressure sensitive adhesive, latex, a thermoset adhesive, wax, 

30 and mixtures thereof. This secondary adhesive 56 is activated thermally to bond 
temporarily the secondary carrier 54 to the design media 60. 

The secondary adhesive 56 can be applied in the perimeter shape of the selected 
design referred to previously or applied without regard to the perimeter shape. The 
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secondary adhesive 56 can initially be applied directly to the media or secondary carrier 
54, as desired. 

This embodiment is particularly useful where the design has a number of discrete 
or disconnected parts or segments. For example, the phrase NIKE™ has four 
5 disconnected parts, namely the letters "N", T, "K" and "E". The secondary carrier 54 
maintains the desired spacing and orientation of the various letters after the carrier sheet 4 
is removed from the resin film 58. Thus, the surface 62 to be bonded to the substrate may 
be exposed without misorientation/misalignment of the differing parts of the design. 

Yet another alternative embodiment is shown in Figures 17A-C. In step 500, a 

10 resin dispersion 16a is applied (e.g., screen printed) onto the release adhesive 6 in a 
desired pattern or shape or design. In step 504, the resin dispersion 16a is heated to a 
sufficient temperature (at or above the gel temperature and below the fused stage 
temperature) and held at the temperature for a sufficient time to gel (but not fuse) the 
resin dispersion. In step 508, a further resin dispersion layer 16a is screen printed onto 

15 the gelled resin dispersion layer 16a, typically in the same pattern as the gelled resin 
dispersion layer 16a. In step 512, decorative medium/media 60 is/are applied by suitable 
techniques to the (ungelled) resin dispersion layer. In step 516, the resin dispersion layers 
16a and 16b are both heated to a sufficient temperature (above the fused stage 
temperature) and held at the temperature for a sufficient time to fuse the two layers. The 

20 fused stage will occur not only within each layer but also between the layers to form a 
composite layer 58 having a sufficient tensile strength to be removed from the primary 
carrier and resist normal tensile forces experienced during handling. The cumulative 
thickness of the two layers 16a and 16b is typically at least the thickness T R discussed 
above. In step 520, the decorative media 60 is vacuum cleaned, and in step 524 the 

25 design 100 is removed from the primary carrier 4. This process is desirable, such as 
flocking, where the decorative medium can penetrate through a single (ungelled) resin 
dispersion layer. The gelled layer 16a acts as a "backstop" and prevents the decorative 
media from passing completely through the resin dispersion 16, which can weaken the 
tensile strength of the gelled film. 

30 Yet another alternative embodiment is depicted in Figures 18A-B. In step 600, an 

activatable adhesive 200 is screen printed in a desired shape or pattern onto the release 
adhesive 6. The activatable adhesive 200 can be any adhesive that is activated by 
pressure, heat, or light. Preferred activatable adhesives include hotmelt thermoplastic or 
thermoset resins, such as an emulsion or dispersion of polyurethane, polyvinyl chloride, 
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polyvinyl acetate, polyester, polyamide, acrylic, nylon, paraffin, and rubber derivative. 

r 

A preferred activatable adhesive is Vestamelt™ manufactured by BGB Stockhausen Ag.. 
As will be appreciated, the activatable adhesive 200, or particles thereof, could preferably 
be suspended in a liquid dispersion or emulsion so as to make it coatable by screen 
5 printing or other methods onto the primary carrier. In optional step 604, the activatable 
adhesive 200 is treated, typically by thermal techniques, to dry or cure or solidify the 
resin. Step 604 may be omitted depending on the materials used. 

The resin dispersion is applied in the desired shape/pattern over the adhesive 200 
in step 608. The thickness of the resin dispersion is typically the same as the thickness T R 
10 discussed above. 

Typically, the activatable adhesive layer 200 does not commingle with the resin 
film dispersion 16. The two layers have differing functions and can interfere with one 
another if not kept separate (e.g., as two distinct layers). Separation can be achieved by a 
number of techniques, such as first solidifying (without fully activating) the activatable 
15 adhesive layer and/or using materials of substantially differing molecular weights and/or 
melting points. For example, the melting point and average molecular weight of the 
activatable adhesive 200 is typically lower than the melting point/molecular weight of the 
fused resin 58 formed from the resin dispersion 16. 

The decorative media 60 is next applied in step 612, and in step 616 the resin 
20 dispersion is heated until it passes through the gelling and fusing stages. 

The decorative media is then vacuum cleaned in step 620, and the design removed 
from the primary carrier in step 624. 

This process is desirable where a simple thermal application process is desired to 
bond the design to a desired surface. As will be appreciated, the activatable adhesive 
25 layer will bond to the surface when placed under pressure and heated, such as by an iron 
or other thermal source and/or by a high frequency heat source. 

A further alternative embodiment is depicted in Figures 19A-B. In step 700, a 
transfer or temporary release adhesive 6 is screen printed onto the primary carrier 4 in a 
reverse perimeter shape of a predetermined pattern or design. The transfer release 
30 adhesive 6 can be any suitable material such as those set forth above, typically silicone 
wax. A preferred release adhesive is commercially available as LR 100, manufactured by 
Societe D'Enduction et de Flockage. In step 704, the decorative medium or media 60 
is/are applied by suitable techniques to the transfer release adhesive 6 in the reverse shape 
of all or part of the predetermined pattern (or in the same pattern as the transfer release 
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adhesive). Drying and cleaning is normally performed after this step to remove excess 
material. In step 708, the resin dispersion 16 is screen printed onto the transfer release 
adhesive/decorative media (to the media directly), typically in the reverse shape of the 
predetermined pattern (or the same pattern as the transfer release adhesive and decorative 
5 media). The thickness of the resin dispersion is typically the same as the thickness T R 
(discussed above). In step 712, the resin dispersion 16 is heated to a temperature at or 
above the fused stage temperature for a sufficient time to gel and fuse the resin dispersion 
and form resin film 58. 

This process has a number of advantages relative to the process of U.S. Patent 

10 4,810,549, referred to previously. By way of reminder, the process of the '549 patent 
forms a design by screen printing a transfer release adhesive onto a primary carrier, 
screen printing successive colors of flock onto the transfer release adhesive in desired 
patterns, screen printing the protruding tips of the flock with a water-based acrylic binder 
(40-60% water), applying a nylon or polyester hot melt adhesive to the acrylic binder, and 

15 heating the design to cross link the binder and the adhesive. In contrast, the method of 
the present invention does not employ a water-based acrylic binder or nylon polyester hot 
melt adhesive. The design is preferably at least substantially free of acrylic binders and 
powdered adhesives, particularly nylon polyester hot melt adhesives. The resulting 
design has a higher tensile strength that the design of the '549 patent and requires fewer 

20 steps to produce. 

A further embodiment is depicted in Figures 20A-B. The process is similar to that 
of Figures 18A-B. Common reference numbers are used to refer to common process 
steps. Referring to Figures 20A-B, after step 616 other decorative media (such as 
reflective film, textiles, etc.) 300 is added (if desired) in step 800. The additional 

25 decorative media 300 is placed on top or next to the previously deposited decorative 
media 60. A temporary or permanent tack adhesive 325, such as the secondary adhesive 
discussed above, can be applied before, during, or after (as shown in Fig. 20B) 
application of the additional decorative media to hold the additional decorative media on 
the application surface. As will be appreciated, steps 616 and 800 can be reversed, 

30 particularly where step 612 is flocking and step 800 involves a non-flocking decorative 
medium (such as beads, glitter, reflective film, textiles, etc.). In step 804, an activatable 
adhesive 350 (e.g., thermoplastic or thermoset resin which may be applied as particles 
carried in a liquid dispersion or emulsion) is applied to the top of the additional 
decorative media (and/or fused resin film) to protect the additional decorative media 
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and/or to join the previously deposited layers into a single, portable, heat seal transfer 
format. As will be appreciated, steps 804 and 800 can be reversed such that the 
activatable adhesive is applied between the additional decorative media 300 and the 
initially applied decorative media 60 and the temporary adhesive 325 omitted. In step 
5 808, which is optional, the activatable adhesive is cured or dried. Finally, in step 812 the 
product is separated from the primary carrier 4. 

Yet another embodiment is depicted in Figs. 21 A and 2 IB. The process is similar 
to that of Figures 18A-B and 20A-B. Common reference numbers are used to refer to 
common process steps. Referring to Figure 21 A and 2 IB, in step 900 a secondary carrier 

10 54 is bonded to the decorative media 60/resin film 58 (formed from the resin dispersion) 
16 on the opposite side of the design 400 from the primary carrier 4. The secondary 
carrier 54 provides the benefits discussed above with reference to Figs. 15-16. 
Additionally, the secondary adhesive 56 used to bond the secondary carrier 54 to the 
design 400 permits additional step 800 to be performed as the added media will be 

15 adhered to the design by the adhesive 56 on the secondary carrier 54. As noted with 
reference to Figs. 15-16, the bonding force between the secondary adhesive 56 and the 
decorative media 60 is greater than the bonding force between the release adhesive 6 and 
the activatable adhesive 350 to permit the primary carrier 4 to be removed from the 
activatable adhesive 350 without dislodging of the secondary carrier 54 from the media 

20 60. 

In any of the above processes, the decorative media can be a dyeable flocking 
material. Typically, the flocking material is a white polyester or other synthetic fiber. A 
suitable dye or pigment is then applied to the decorative media to cause dying or 
coloration of the media after application to the underlying (or overlying) layer (depending 

25 on the order in which the various layers are deposited). In one configuration, the flocking 
material is a white flock and a sublimation dye is added to the white flock by suitable 
techniques after application to the underlying (or overlying) layer. According to one 
technique, the sublimation dye is heated until the dye enters the vapor phase (by direct 
conversion of the solid phase to the vapor phase). The fibers are also heated to about the 

30 same temperature as the vaporized dye. The fiber accepts the vaporized dye, which dyes 
the fibers. According to another technique, the sublimination dye is put on a transfer 
carrier, such as a primary or secondary carrier noted previously, the transfer carrier is 
placed on the fibers and heated, and the dye is heat transferred onto the fibers. The dye is 
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more colorfast on the fiber as the dye is absorbed by the fiber as opposed to simply being 
a surface coat on the fiber. 

The above techniques can be used with other resin deposition techniques. For 
example, the resin can be deposited by sheet fed processing methods or continuous 
5 webline-type processing. In one process configuration, the resin is deposited using a 
small coating machine (e.g., a roller coater, knife-over-roll, etc.). The decorative media 
can then be applied by any suitable technique mixed media typically is separated by 
physical imaging techniques such as by screen printing, by using dies, by using templates, 
and the like. 

10 The present invention, in various embodiments, includes components, methods, 

processes, systems and/or apparatus substantially as depicted and described herein, 
including various embodiments, subcombinations, and subsets thereof. Those of skill in 
the art will understand how to make and use the present invention after understanding the 
present disclosure. The present invention, in various embodiments, includes providing 

15 devices and processes in the absence of items not depicted and/or described herein or in 
various embodiments hereof, including in the absence of such items as may have been 
used in previous devices or processes, e.g. for improving performance, achieving ease 
and\or reducing cost of implementation. 

The foregoing discussion of the invention has been presented for purposes of 

20 illustration and description. The foregoing is not intended to limit the invention to the 
form or forms disclosed herein. In the foregoing Detailed Description for example, 
various features of the invention are grouped together in one or more embodiments for the 
purpose of streamlining the disclosure. This method of disclosure is not to be interpreted 
as reflecting an intention that the claimed invention requires more features than are 

25 expressly recited in each claim. Rather, as the following claims reflect, inventive aspects 
lie in less than all features of a single foregoing disclosed embodiment. Thus, the 
following claims are hereby incorporated into this Detailed Description, with each claim 
standing on its own as a separate preferred embodiment of the invention. 

Moreover though the description of the invention has included description of one 

30 or more embodiments and certain variations and modifications, other variations and 
modifications are within the scope of the invention, e.g., as may be within the skill and 
knowledge of those in the art, after understanding the present disclosure. It is intended to 
obtain rights which include alternative embodiments to the extent permitted, including 
alternate, interchangeable and/or equivalent structures, functions, ranges or steps to those 
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claimed, whether or not such alternate, interchangeable and/or equivalent structures, 
functions, ranges or steps are disclosed herein, and without intending to publicly dedicate 
any patentable subject matter. 
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What is claimed is : 

1 . A method for forming a design for application to a substrate, comprising: 
providing a primary carrier having a release adhesive; 

screen printing a resin dispersion onto the release adhesive; and 
5 contacting a selected decorative medium with the resin dispersion, wherein the 

resiri dispersion comprises a resin that is weldable by radio frequency energy. 

2. The method of Claim 1, wherein the decorative medium includes a 
plurality of flock fibers and the resin dispersion is applied in a desired pattern and 
wherein the contacting step comprises: 

10 electrostatically applying the flock to the resin dispersion in the desired pattern. 

3 . The method of Claim 1 , further comprising after the contacting step: 
heating the resin dispersion to a temperature above a gel temperature and a fused 

stage temperature of the resin dispersion to form a fused resin film. 

4. The method of Claim 3, wherein a second bonding force between the resin 
15 film and the decorative medium is greater than a first bonding force between the release 

adhesive and the primary carrier and the further comprising: 
separating the primary carrier from the resin film. 

5. The method of Claim 1 , further comprising after the contacting step: 
applying a second release adhesive to the exposed surface of the decorative 

20 medium, wherein a first surface of the second release adhesive is bonded to the decorative 
medium and an opposing second surface of the second release adhesive is bonded to a 
secondary carrier and wherein a first bonding force between the release adhesive and the 
primary carrier is less than a second bonding force between the second release adhesive 
and the secondary carrier. 

25 6. The method of Claim 5, wherein the second release adhesive is an 

activatable adhesive. 

7. The method of Claim 5, further comprising: 

removing the primary carrier from the resin dispersion before the secondary 
carrier is removed from the decorative medium. 
30 8. The method of Claim 1, wherein the screen printing step comprises: 

heating the resin dispersion to form a gelled resin film; and 
screen printing resin dispersion onto the gelled resin film. 
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9. The method of Claim 3, wherein a first bonding force between the release 
adhesive and the resin film is less than a second bonding force between the resin film and 
the decorative medium. 

10. The method of Claim I, wherein the resin dispersion comprises at least 
5 one plasticizer and wherein the resin dispersion comprises a polymer or oligomer of a 

vinyl, an acetate, a urethane, an amide, and mixtures thereof. 

11. The method of Claim 10, wherein the resin dispersion comprises at least 
one resin is selected from the group consisting essentially of vinyls, urethanes, acetates, 
amides, and mixtures thereof. 

10 12. The method of Claim 10, wherein the resin dispersion further comprises at 

least one of a viscosity reducer, viscosity increaser, filler, thickener, and curing agent. 

13. The method of Claim 10, wherein the resin dispersion further comprises a 
pigment and a stabilizer to impact a selected coloration to a resin film formed from the 
resin dispersion. 

15 14. The method of Claim 1, wherein the resin dispersion is applied as a film 

having a thickness of at least about 6 mil. 

15. A design formed by the steps of Claim 1 . 

1 6. A method for forming a design for application to a substrate, comprising: 
(a) providing a primary carrier having a release adhesive; 

20 (b) screen printing an activatable adhesive onto the release adhesive; 

(c) screen printing a resin dispersion, different from the activatable adhesive, 
onto the activatable adhesive; and 

(d) contacting a decorative medium with the resin dispersion. 

17. The method of Claim 16, further comprising after step (b) and before step 

25 (c): 

activating the activatable adhesive. 

18. The method of Claim 16, wherein the decorative medium includes a 
plurality of flock fibers. 

19. The method of Claim 16, further comprising after step (d): 

30 heating the resin dispersion to a temperature above a gel temperature and a fused 

stage temperature of the resin dispersion to form a fused resin film. 

20. The method of Claim 16, further comprising after step (d): 
contacting a second decorative medium with the decorative medium; and 
screen printing a second activatable adhesive onto the second decorative medium. 
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21. The method of Claim 20, further comprising: 
activating at least the second activatable adhesive. 

22. The method of Claim 16, further comprising after the contacting step (d) 
applying a second release adhesive to the exposed surface of the decorative 

5 medium, wherein a first surface of the second release adhesive is bonded to the decorative 
medium and an opposing second surface of the second release adhesive is bonded to a 
secondary carrier and wherein a first bonding force between the release adhesive and the 
primary carrier is less than a second bonding force between the second release adhesive 
and the secondary carrier. 
10 23. The method of Claim 19, wherein a first bonding force between the release 

adhesive and the activatable adhesive is less than each of a second bonding force between 
the activatable adhesive and the resin film and a third bonding force between the resin 
film and the decorative medium. 

24. The method of Claim 16, wherein the resin dispersion comprises at least 
1 5 one resin and at least one plasticizer. 

25. The method of Claim 24, wherein the at least one resin is selected from the 
group consisting essentially of vinyls, urethanes, nylons, acrylics, acetates, olefins, and 
mixtures thereof. 

26. A design formed by the steps of Claim 1 6. 

20 27. A method for forming a design for application to a substrate, comprising: 

(a) providing a primary carrier having a release adhesive in a reverse shape of 
a predetermined pattern; 

(b) applying a decorative medium onto the release adhesive in the reverse 
shape; and 

25 (c) screen printing a resin dispersion onto an exposed surface of the decorative 

medium. 

28. The method of Claim 27, further comprising after step (c): 

heating the resin dispersion to a temperature above a gel temperature and a fused 

stage temperature of the resin dispersion to form a fused resin film. 
30 29. The method of Claim 27, wherein the decorative medium includes a 

plurality of flock fibers. 

30. The method of Claim 28, wherein a first bonding force between the release 

adhesive and the decorative medium is less than a second bonding force between the resin 

film and the decorative medium. . 
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31. The method of Claim 27, wherein the resin dispersion comprises at least 
one resin and at least one plasticizer. 

32. The method of Claim 31, wherein the at least one resin is selected from the 
group consisting essentially of vinyls, urethanes, nylons, acrylics, acetates, olefins, and 

5 mixtures thereof. 

'33. A design formed by the steps of Claim 27. 

34. A transfer for application to a desired substrate, comprising: 
a primary carrier; 

at least one of a gelled and fused resin dispersion; 
10 a release adhesive in contact with the primary carrier and the at least one of a 

gelled and fused resin dispersion; and 

decorative medium in contact with the at least one of a gelled and fused resin 
dispersion, wherein the resin dispersion comprises a polymer and/or oligomer of at least 
one of a vinyl, a urethane, an amide, and an acetate. 
15 35. The transfer of Claim 34, wherein the decorative medium includes a 

plurality of flock fibers and the resin dispersion and decorative medium are applied in a 
common, desired pattern. 

36. The transfer of Claim 34, wherein the resin dispersion is fused. 

37. The transfer of Claim 34, wherein a second bonding force between the 
20 resin dispersion and the decorative medium is greater than a first bonding force between 

the release adhesive and the resin dispersion. 

38. The transfer of Claim 34, wherein a first surface of the decorative medium 
is in contact with the resin dispersion and the decorative medium has an opposing second 
surface and further comprising: 

25 a second release adhesive, a first surface of which is in contact with the second 

surface; and 

a secondary carrier in contact with a second surface of the second release 
adhesive, wherein the first surface of the second release adhesive is in an opposing 
relationship to the second surface of the second release adhesive and wherein a first 
30 bonding force between the release adhesive and the primary carrier is less than a second 
bonding force between the second release adhesive and the secondary carrier. 

39. The transfer of Claim 38, wherein the second release adhesive is an 
activatable adhesive. 



WO 03/031083 PCT/US02/J1719 

25 

40. The transfer of Claim 34, wherein the at least one of a gelled and fused 
resin dispersion is gelled. 

41. The transfer of Claim 34, wherein the resin dispersion comprises at least 
one resin and at least one plasticizer. 

5 42. The transfer of Claim 41 , wherein the at least one resin is selected from the 

group consisting essentially of vinyls, urethanes, and mixtures thereof. 

43. The transfer of Claim 41 , wherein the resin dispersion further comprises at 
least one of a viscosity reducer, viscosity increaser, filler, thickener, and curing agent. 

44. The transfer of Claim 41, wherein the resin dispersion comprises a 
10 pigment to impart a selected coloration to the resin dispersion. 

45. The transfer of Claim 28, wherein the fused resin film has a thickness of at 
least about 2.5 mil. 

46. A transfer for application to a substrate, comprising: 
(a) a primary carrier; 

15 (b) a release adhesive in contact with the primary carrier; 

(c) an activatable adhesive in contact with the release adhesive; 

(d) at least one of a gelled and fused resin dispersion, different from the 
activatable adhesive, in contact with the activatable adhesive, wherein the activatable 
adhesive has a different chemical composition than the resin dispersion; and 

20 (e) a decorative medium in contact with the at least one of a gelled and fused resin 

dispersion. 

47; The transfer of Claim 46, wherein the resin dispersion is gelled. 

48. The transfer of Claim 46, wherein the resin dispersion is fused. 

49. The transfer of Claim 46, wherein the activatable adhesive is not fully 
25 activated. 

50. The transfer of Claim 46, wherein the decorative medium includes a 
plurality of flock fibers. 

5 1 . The transfer of Claim 46, further comprising: 

(f) a second decorative medium in contact with the decorative medium; and 
30 (g) a second activatable adhesive in contact with the second decorative 

medium. 

52. The transfer of Claim 51, wherein the second activatable adhesive is at 
least partial ly activated. 
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53. The transfer of Claim 46, wherein the activatable adhesive is in contact 
with a first surface of the decorative medium and further comprising: 

a second release adhesive in contact with an opposing second surface of the 
decorative medium; and 
5 a secondary carrier, wherein a first surface of the second release adhesive is 

bonded to the decorative medium and an opposing second surface of the second release 
adhesive is bonded to a secondary carrier and wherein a first bonding force between the 
release adhesive and the activatable adhesive is less than a second bonding force between 
the second release adhesive and the decorative medium. 
1 0 54. The transfer of Claim 46, wherein a first bonding force between the release 

adhesive and the activatable adhesive is less than each of a second bonding force between 
the activatable adhesive and the at least one of a gelled and fused resin dispersion and a 
third bonding force between the at least one of a gelled and fused resin dispersion and the 
decorative medium. 

15 55. The transfer of Claim 46, wherein the resin dispersion comprises at least 

one resin and at least one plasticizer. 

56. The transfer of Claim 55, wherein the at least one resin is selected from the 
group consisting essentially of vinyls, urethanes, nylons, acrylics, acetates, olefins, and 
mixtures thereof 

20 57. A transfer for application to a substrate, comprising: 

(a) a primary carrier; 

(b) a release adhesive in contact with the primary carrier, the release adhesive 
being distributed in a reverse shape of a predetermined pattern; 

(c) a decorative medium in contact with the release adhesive, the decorative 
25 medium being distributed in the reverse shape; and 

(d) at least one of a gelled and fused resin dispersion in contact with the 
decorative medium, the resin dispersion being distributed in the reverse shape. 

58. The transfer of Claim 57, wherein the resin dispersion is gelled. 

59. The transfer of Claim 57, wherein the resin dispersion is fused. 

30 60. The transfer of Claim 57, wherein the decorative medium includes a 

plurality of flock fibers. 

61. The transfer of Claim 57, wherein a first bonding force between the release 
adhesive and the decorative medium is less than a second bonding force between the resin 
dispersion and the decorative medium. 
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62. The transfer of Claim 57, wherein the resin dispersion comprises at least 
one resin and at least one plasticizer. 

63. The transfer of Claim 57, wherein the at least one resin is selected from the 
group consisting essentially of vinyls, urethanes, nylons, acrylics, acetates, olefins, and 

5 mixtures thereof. 

64. A method for forming a design for application to a substrate, comprising: 

(a) providing a primary carrier having a first release adhesive applied to at 
least one surface of the primary carrier; 

(b) applying a permanent adhesive to the first release adhesive; 
10 (c) applying a decorative medium to the permanent adhesive; 

(d) applying a second release adhesive to one of an exposed surface of the 
decorative medium and a secondary carrier; and 

(e) contacting the applied second release adhesive to the other of the exposed 
surface of the decorative medium and the secondary carrier. 

15 65. The method of Claim 64, wherein a first bonding force between the first 

release adhesive and the permanent adhesive is less than a second bonding force between 
the second release adhesive and the decorative medium. 

66. The method of Claim 64, wherein the permanent adhesive is an activatable 
adhesive. 

20 67. The method of Claim 64, wherein the permanent adhesive is a resin 

dispersion. 

68. The method of Claim 64, wherein the release adhesive is distributed in a 
first pattern and the permanent adhesive in a second, different pattern. 

69. The method of Claim 64, wherein the permanent adhesive is distributed in 
25 a first pattern and the decorative medium in a second, different pattern. 

70. A transfer for application to a substrate, comprising: 

(a) a primary carrier; 

(b) a first release adhesive having a first surface in contact with the. primary 

carrier; 

30 (c) a permanent adhesive having a first surface in contact with a second 

surface of the first release adhesive, the first and second surfaces of the first release 
adhesive being in an opposing relationship with one another; 
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(d) a decorative medium having a first surface in contact. with a second surface 
of the permanent adhesive, the first and second surfaces of the permanent adhesive being 
in an opposing relationship with one another; 

(d) a second release adhesive having a first surface in contact with a second 
5 surface of the decorative medium, the first and second surfaces of the decorative medium 

being in an opposing relationship with one another; and 

(e) a secondary carrier having a surface in contact with a second surface of the 
second release adhesive, the first and second surfaces of the second release adhesive 
being in an opposing relationship with one another. 

10 71; The transfer of Claim 70, wherein a first bonding force between the first 

release adhesive and the permanent adhesive is less than a second bonding force between 
the second release adhesive and the decorative medium. 

72. The transfer of Claim 70, wherein the permanent adhesive is an activatable 
adhesive. 

15 73. The transfer of Claim 70, wherein the permanent adhesive is a resin 

dispersion. 

74. The transfer of Claim 70, wherein the release adhesive is distributed in a 
first partem and the permanent adhesive in a second, different pattern. 

75. The transfer of Claim 70, wherein the permanent adhesive is distributed in 
20 a first pattern and the decorative medium in a second, different pattern. 
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